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' NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The chemical cell characterized by including at least one sort of water-soluble surface activity perfluoro radical content 
compounds as a binder electrode 0.02 to 2% of the weight per mixture, including fluororesin about the chemical cell which consists of 
positive active material, a negative-electrode active material, and an electrolyte [claim 2] The chemical cell general formula according to 
claim I characterized by being the compound in which the surfactant containing this perfluoro radical is shown by the general formula (IJ 



(1) 

[Formula 1] 
Rf-2 



Here Rf expresses the perfluoro radical or alkenyl radical of carbon numbers 3-8, and Z expresses the water solubility-ized radical which is 
not permuted [ a permutation or ]. Moreover, the perfluoroalkyl radical which has omega-H as a perfluoroalkyl radical is included. / is 
expressed with a degree type. 
[Formula 2] 

-COOM , -SO3M . -OSO3M. -P-C0M)2v 

0 



O- (AO) . R . -N^^Ri -X- -N'"-<0"' 



v-x- 



N*-r! -L-COO- . -•^^^O"^ 



I 

L-COO- 



-N^— rS-L-SO,- , 

L-SOj- . 

-O- (CHzCHOn-R 

Ah 

M expresses cations, such as a hydrogen atom or alkali metal, and a quartemary-ammonium-salt radical, among a formula. - (AO)- 
expresses the polyalkylene oxide radical chosen from the polyoxyethylene or the polyoxyethylene-polyoxypropylene co-block polimer. R 
expresses the alkyl group or aryl group of hydrogen or carbon numbers 1-8. Rl, R2, R3, R4, R5, R6, and R7 The alkyl group or 
hydroxyalkyl radical of carbon numbers 1-4 is expressed, respectively. X expresses anions, such as a halogen atom, and Y expresses an 
atom or an atomic group required to constitute 5 or 6 membered-rings with N. L expresses a divalent connection radical, for example, 
expresses the alkylene group of carbon numbers 1-6, and a CH2 CH2 0(CH2 CH2 O) a CH2 CH2-radical. 
[Claim 3] At least one sort of this fluororesin is a chemical cell [claim 4] according to claim 1 or 2 with which the number average 
molecular weight is the polytetrafluoroethylene of 100,000-800,000, and is characterized by being 1 million- 10 million with other 
fluororesin The chemical cell according to claim 1, 2, or 3 characterized by the number average molecular weight other than at least one 
sort of fluororesin containing the polytetrafluoroethylene of 1 million-5 million electrode 0.01 to 0.2% of the weight per mixture [claim 5] 
At least one sort of this fluororesin is a chemical cell [claim 6] according to claim 1 or 2 characterized by being polyvinylidene fluoride. 
The nonaqueous rechargeable battery according to claim 1, 2, 3, 4, or 5 characterized by for this positive active material and this negative- 
electrode active material being occlusion and the compound which can be emitted reversibly about a lithium, and this electrolyte being 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi ejje?u=http%3A%2F%2Fwww4.ipdl.jpo.g... 3/23/04 
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nonaqueous electrolyte 
[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Induitnal Application] This invention relates to the chemical cell which improved the discharge property or the charge- and-discharge 
property. 

[Description of the Prior Art] In drainage system electrolytes, such as a manganesed^^^ and a mckel;cad^^ 

rechargeable battery As a binder of an electrode active material, starch, polyvinyl alcohol, a carboxymethyl cellulose (this JP,1-17517I A 
'SHTnTi^VU?;?^ this 50- 26500 etc.). Hydroxy propyl cellulose (JP,63-245859A, this 54- 49541), A regenerated cellulose 

(IP,6I-9I872/i), polyvinyl chloride, A polyvinyl pyrrolidone, polytetrafluoroethylene (PTFE), etc. are used and, generally fluororesin 
(PTFE) for example, polytetrafluoroethylene, poly vinylidene fluoride (PVDF), etc. are used by nonaqueous electrolyte cell like a lithium 
cell The macromolecule of 1 million-5 million is mainly used as fine particles or a suspended solid, it kneads with positive active matenal 
and the carbon of an electric conduction agent, number average molecular weight with the property in which PTFE tends to become fibrous 
wraps them fibrous, and it is made to bind. Since this can be made to bind, without losing the property of an active material or an electric 
conduction agent, it can obtain a high capacity. However, it becomes very difficult for the viscosity of a paste to become high too much and 
to apply on a charge collector in fibrous PTFE, it is push, and since it applies on a charge collector with a spreading method, coating 
thickness precision is low and only the cell by which it tends to change capacity can be obtained. Therefore, when two or more cells are 
combined a liquid spill may be carried out or cycle nature may fall. Moreover, as for PVDF, it is general to make it mix with a negative- 
electrode active material, and to use the solution of N-methyl pyrrolidone. In this case, since the boiling point of N-methyl pyrrolidone is 
200 degrees C or more, the desiccafion load of a spreading object is very large, and in order to form an explosion-proof facility, facility 
cost is a cost rise very greatly. Moreover, since a sheet-like electrode is created, and it is wound on both sides of a separator, or it folds up 
and the cylindrical cell and the square shape cell are manufactured in order to give high current fitness by the nonaqueous electrolyte cell, 
winding and a binder flexible in order to fold up are demanded. Furthermore, since it heats to an elevated temperature considerably in order 
to reduce a moisture content as much as possible, the nonaqueous electrolyte cell requires the heat-resistant binder. Moreover, in order to 
reduce a desiccation load or to cut down facility cost from the point of cost, spreading by aqueous intermediation is demanded. 

[Probiem(s) to be Solved by the Invenfion] The technical problem of this invention is obtaining a chemical cell with little fluctuation in 
high discharge capacity and manufacture. 

[Means for Solving the Problem] The above-mentioned technical problem was able to be attained in the chemical cell which consists of 
positive active material, a negative-electrode active material, and an electrolyte by containing fluororesin QO as a binder and including at 
least one sort of water-soluble surface activity perfluoro radical content compounds electrode 0.02 to 2% of the weight per mixture. 
[0005] The fluororesin of this invention is the generic name of the resin which has carbon-fluorine association in the intramolecular of a 
polymer as indicated by JIS6900 "the plastics vocabulary." The following compounds can be raised as an example of the above-mentioned 
fluororesin. 

(1) Polytetrafluoroethylene (PTFE) 

(2) Polyvinylidene fluoride (PVDF) 

(3) Tetrafluoroethylene hexafluoropropylene copolymer (FEP) 

(4) Tetrafluoroethylene perfluoroalkyl vinyl ether copolymer (PFA) 

(5) Fluoridation vinylidene hexafluoropropylene copolymer (6) fluoridation vinylidene chlorotrifluoroethylene copolymer (7) ethylene 
tetrafluoroethylene copolymer (ETFE resin) 

(8) Polychlorotrifluoroethylene resin (PCTFE) 

(9) Fluoridation vinylidene pentafluoropropylene copolymer (10) propylene tetrafluoroethylene copolymer (1 1) ethylene 
chlorotrifluoroethylene copolymer (ECTFE) 

(12) The ethylene nature partial saturation monomer of further others may be copolymerized in the fluoridation vinylidene 
hexafluoropropylene tetrafluoroethylene copolymer (13) fluoridation vinylidene perfluoromethylvinylether tetrafluoroethylene copolymer 
above-mentioned polymer. As an ethylene nature partial saturation monomer which can be copolymerized, acrylic ester, methacrylic acid 
ester, vinyl acetate, acrylonitrile, an acrylic acid, methacrylic acid, a maleic anhydride, a butadiene, styrene, N- vinyl pyrrolidone, N- 
vinyl'pyridine, glycidyl methacrylate, hydroxyethyl methacrylate, the methyl vinyl ether, etc. are raised, for example. 
[0006] The surfactant containing the fluorine of this invention has the desirable compound shown by the general formula (1). 
[0007] 
[Formula 3] 
R f -Z 

[0008] Here Rf expresses the perfluoro radical or alkenyl radical of carbon numbers 3-8, and Z expresses the water solubility-ized radical 
which is not'permuted [ a permutation or ]. Moreover, the perfluoroalkyl radical which has omega-H as a perfluoroalkyl radical is included. 
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Z is expressed with a degree type. 

[0009] 

[Formula 41 

-COOM , -SO3M, -OSOM. -P-(OM)z. 

0 



O- (AO) „ R . -N*^Ri-X- -N^^^^Y-X 



N*— Rs -L-coo- . -r~(^y-\ 



I 

L-COO" . 



-N^^R? — L-SO3- V ""^-C^l 



'Rl ... , . ^ 

L-SO3- . 



-O- (CHjCHO)„-R 
OH 

[0010] M expresses cations, such as a hydrogen atom or alkali metal, and a quarternary-ammonium-salt radical, among a formula. - (AO)- 
expresses the polyalkylene oxide radical chosen from the polyoxyethylene or the polyoxyethylene-polyoxypropylene co-block polimer. R 
expresses the alkyl group or aryl group of hydrogen or carbon numbers 1-8. Rl, R2, R3, R4, R5, R6, and R7 The alkyl group or 
hydroxyalkyl radical of carbon numbers 1-4 is expressed, respectively. X expresses anions, such as a halogen atom, and Y expresses an 
atom or an atomic group required to constitute 5 or 6 membered-rings with N. L expresses a divalent connection radical, for example, 
expresses the alkylene group of carbon numbers 1-6, and a CH2 CH2 0(CH2 CH2 O) a CH2 CH2-radical. What is specifically shown by 
the following general formula can be illustrated. 
[0011] 
fFormula 5] 

(a)RfCOOM . (b) R f SOzNLCOOM . 

Kb 

(c) R f COIJJLSO3M , (d) R f COtJJLCOOM . 

R, Re 

(e) R f CONL SO3M , (f)RfS03M. 

(g> R f LO-P (OM)z . {h)RfLO-JOM 

( i ) (pHiCOOR f , (j)RfOLS03M 
(pHCOOR f 
SO3M 

[0012] Moreover, the compound shown by the degree type as an Nonion nature surfactant perfluoro compound is used. 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran web cgi ejje 3/23/04 



Page 3 of 10 



[0013] 
[Formula 6] 

(k) R f 0 (CHiCHzO)„R > 

(m) RfC0N&H2CH20 (CHjCH20)«R 
CHaCHjO (CHiCHjOnR 

(n) Rf CONCH/^CH^O (CH2CH20),R <C '^' - C-Cfi.O ^-c?- -Of.cy^o- 

[0014] Rf expresses the perfluoro radical or alkenyl radJcaUJ^on^n^^ersJ-^^ R expresses the alkyl group or aryl group of hydrogen 
or carfc^mb^^TFEeFeTana^i^^^^^^ of carbon numbers 1-4, respectively, n expresses the integer of 4-60. 

Moreover, the compound shown by the degree type as a cation or a both-sexes surface activity perfluoro compound is used. 
[0015] 
[Formula 7] 

(o) R f SOzNLN* -Ri • X- 
\ \ Rz 
Rs ^R3 



(p) R f SO^NLN^ -Ri 

ia ^Lboo- 



(q) R f SO2NLN* -Ri 

[0016] Rf exp resses the perfluoro rad ica^oralken of carbon numbers 3-8 here. RI, R2, and R8 The alkyl group of carbon 

numbe'r^41s'expressed, respectiveiyXexpresses a divalent connection radical, the alkylene group of carbon numbers 1-6 and a CH2 
CH2 0(CH2 CH2 O) a CH2 CH2-radicaI are expressed, n expresses the integer of 4-60, and X expresses anions, such as a halogen atom. 
Moreover, the compound shown by the degree type as a macromolecule surface activity perfluoro compound is used. 
[0017] 
[Formula 8] 

Rto Rio 
- (CHjOx - (C^.C)y- 
Pi Rr 

[0018] Here, it is PI. -COO(CH2 CH2 O) a R is expressed and it is P2. -C00(CH2 CH2 O) a CH2 CH2 N(R8) S02 Rf is expressed. R 
expresses the alkyl group or aryl group of hydrogen or carbon numbers 1-8. R8 The alkyl group of carbon numbers 1-4 is expressed, 
respectively, RIO expresses a hydrogen atom or a methyl group, a expresses the integer of 0-60, and x and y express x/y=0 / 10 - 9/1, and 
x+y=-5-1000. 

[0019] Although especially a desirable compound is a compound shown by the degree type, it is not limited to especially these concrete 

compounds. 

[0020] 

[Formula 9] 
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(1) CbF.tSOsL i . (2) CsFnSOjNa . 



C3Tc7Fi7S0jNCH2CH20 (CH2CH20),((CH2)4S03L 

C sH 7 




(4) CbFitSOsNCHzCHzO (CH2CHzO)t(CH2)«S03Na 

i 3H 7 



(5) CsFitSOzNCHzCOOK , 
C3H7 



(6) 



(rcj) (7) H (CFzCF2)4C00L i 



i;C,F,JS0»N\CH2O\P-0Na v) 

(8) CH2COOC.F, (9) 

CHCOOC4F, ^ 



(10) CsFitSOsN (CzHs)* ^^^^ ^i'^'^^^/P4T0Yi y 

fTtjS b z Np H^CjizO^ ( C H 2C H z 0)^h} 

(12) _ (13) CHa 

CflP.TO-C^OCCHzCHzO.oC^H, CaFiTSOtpz'CHz'CHiN^CHa -T 

CtHs ^"'^ CHa 

(14) CH3 (15) CH3 

CbF, 7S02NCHzCHtCHzrCH3 CsFi TS0zIjCH2CH2CH2rCHs 

C3H7 CHzCOO" C3H7 <CH2)«S03" 

[00211 The compound used by this invention is marketed as follows. A megger fuck, F-110, F-113, F120 and F812, F142D, F144D, F-150, 
F171 F-173 and F177 and F191 - (-- the above -- Dainippon Ink) - FC-93, FC-95, FC-98, FC-129 (above 3 M company). It UR(s) 
(above DuPont). ZONYL-FSA -- said -FSP - said -FSE - said -FSJ and this- BUTAJIENTO 100 -- said - 110 -- said -- 150 - said -- 250 
- said - 251 -- said - 300 - said - 400 (above NEOSU) -- Sir chlorofluocarbon S-1 1 1 -- said - S-112 -- said - S-1 13 -- said - S-131 -- 
said -- S-132 -- said -- S-141 - said - S-145 (above Asahi Glass Co., Ltd.) and FT-248 (Bayer) 

[0022] In this invention, the binder o f fluoror esin^and concomitant use of a water-soluble surface activity perfluoro compound are 
desirableT^S7eover,on'the"p5iy5iSfand concrete target which have fluororesln, the other binder, for example, polysacchander-- 
-fh-ermoplastics and rubber elasticity Starch, polyvinyl alcohol, cull BKISm methyl cellulose (this JP,1-175171 A and 1- 105471, JP,51- 
5538A this 50- 26500 etc.), Hydroxypropylcellulose (JP,63-245859/i, this 54- 49541), A regenerated cellulose (JP,61-91872,A), 
polyvinyl chloride. One sort with styrene butadiene rubber (SBR), polybutadiene, ethylene-propylene terpolymer (EPDM), sulfonation 
EPDM polyethylene IKISffiDO, etc. or concomitant use beyond it can also be performed. 

[0023] In the variational method of this invention, after mixing an electric conduction agent with an active material with fine particles, the 
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water solution of the compound of this invention is added, it mixes and coincidence is distributed. A mortar a homogenizer, a dissolver, a 
kneader, etc have independent or them together put as mixing and a vanational method, and it is used, the electrode of this invention - 
positive active material or the negative-electrode active material, the electric conduction agent, and the binder are included in the mixture at 
least As an example of the desirable positive active material used by this invention, a transition-metals oxide, a transition-metals sulfide, a 
half-»*** oxide a conductive polymer, and a carbon compound are mentioned. Also in them, nickel hydroxide, a manganese dioxide 
vanadium pento'xide, ferrous oxide, molybdenum oxide, a molybdenum sulfide, cobalt oxide, an iron sulfide, a titanium sulfide, a lead 
oxide, an aluminum oxide, the poly aniline, polypyrrole, fluoridation carbon, carbon, etc. are desirable 

[00241 A lithium content transition-metals oxide is mentioned as desirable positive active material used by this invention other than the 
above-mentioned positive active material. Lix My Oz (he is a subject about at least one sort chosen from M=V, and Mn Fe, Co and nickel 
here) x=0 8-1 1 y= 1 or 2 and z=l 5-5 are raised especially preferably. Moreover, to these, they are alkali metal other than a lithium, 
alkaline earth metal, transition metals other than Above M, or the periodic table. The lEB-V group B (aluminum, Ga, In, germanium, Sn, 
Pb Sb Bi) etc may also be included. As desirable lithium content metallic-oxide positive active material, to the pan used by this invention 
Lix Co'o2 Lix Ni02 and Lix Coa nickell-a 02, Lix Cob Vl-b Oz and L.x Cob Fel-b Oz, Lix Mn 204, Lix Mnb Co2-b Oz, and Lix Mnb 
mckel2-b bz, Lix Mnb V2-b Oz and Lix Mnb Fel-b Oz (it is x=0.8-l.l, a= 0.1 to 0.9, b= 0.8 to 0.98, and z=1.5-5 here) are raised. 
100251 As most desirable lithium content transition-metals oxide positive active material used by this invention, Lix Co02, Lix Ni02, Lix 
Coa nickell-a 02, Lix Mn 204, and Lix Cob Vl-b Oz (it is x=0.8-l.l, a= 0.1 to 0.9, b= 0.9 to 0.98, and z=2.02-2.3 here) are raised^ 
[00261 The negative-electrode active material used by this invention Cadmium, a hydrogen storing metal alloy, zinc, 5 niobium oxide etc. - 

- others - a lithium metal and a lithium alloy (aluminum-Mn (United States patent 4,820,599th) aluminum -) aluminum-Mg (JP,57. 
98977 A) aluminum-Sn (JP,63-6,742A), aluminum-In, aluminum-Cd (JP,1- 144,573 A), etc. a lithium ion, or a lithium metal Occlusion 
the baking carbonaceous compound which can be emitted (For example) JP,58-209,864A - said - 61-214 417 - said - 62-88^69 -- said - 

- 62-216 170 - said - 63-13,282 - said - 63-24,555 - said - 63-121,247 - said - 63-121,257 - said - 63-155,568 - said - 63-276,873 - 

- said - 63-314 821 and JP 1-204,361 A - said - 1-221,859 - said - 1-274,360 etc. and a transition-metals oxide are raised. 

[00271 As a desirable lithium content transition-metals oxide negative-electrode active material. Lie Mf Og (at least one sort chosen from 
M=V and Mn Fe Co and nickel here), e=l-3, f= 1 or 2, and g=l-5.5 are raised rather than it is used by this invention. As most desirable 
lithium content transition-metals oxide negative-electrode active material used by this invention. Lip Coq Vl-q Or (it is p-l^S.S, b-0-1, 
and z=l 3-4 5 here) is raised. As most desirable lithium content transition-metals oxide negative-electrode active material. Lip Coq Vl-q 
Or (it is p=l-2 5 b= 0 02 to 0 98 and z=l. 3-4.5 here) is raised to the pan used by this invention. As a desirable negative-electrode active 
material used by this invention, the compound containing the oxide of a periodic table IVB-VB group's semimetal mentioned^For 
example, the compound containing the oxide of germanium, Sn, Pb, Sb, and Bi is desirable, for example, GeO, Ge02, SnO, Sn02^^PbO, 
Pb02, Pb 203, Pb 204, Pb 304, Sb 203, Sb2 04, and Sb 205 etc. - it is desirable. Also in them, it is GeO, Ge02, SnO, and Sn02. It is 

especially desirable. , ^ j f 

[0028] Although especially the average grain size of the positive active material used by this invention or a negative-electrode active 
material ingredient is not limited, 0.03-50 micrometers is desirable. In order to make it a predetermined gram size, a well-known gnnder 
and a well-known classifier can be used. For example, a mortar, a ball mill, a vibration ball mill, a satellite ball mill, a planet ball mill a 
revolution air-current mold jet mill, a screen, etc. can be mentioned. The chemical formula of the compound which baking was carried out 
[ above-mentioned ] and obtained was computed from the weight difference of the fine particles before and behind baking as inductively- 
coupled-plasma(ICP) emission spectrochemical analysis and a briefmethod as a measuring method. , ■ , 

[0029] an electrode - an electiic conduction agent, a filler, etc. can be added to a mixture. In the constituted cell, if an electnc conduction 
agent is an electronic conduction nature ingredient which does not cause a chemical change, it is good anything. Usually, conductive 
ingredients such as nahiral graphites (flaky graphite, a scale-like graphite, earthy graphite, etc.), an artificial graphite, carbon black 
acetylene black, KETCHIEN black, carbon fiber metallurgy group powder (copper, nickel, aluminum, silver (JP,63-148554,A), etc.), a 
metal fiber or a polyphenylene derivative (JP,59-20971 A), can be included as one sort or such mixture. Especially concomitant use ot a 
graphite and acetylene black is desirable. Although especially the addition is not limited, its 1 - 50 % of the weight is especially desirable, 
and its 2 - 30 % of the weight is desirable. In carbon or especially a graphite, 2 - 15 % of the weight is desirable. 

[00301 In the constituted cell, a filler can be used anything, if it is the fibrous ingredient which does not cause a chemical change. Usually, 
fiber, such as olefin system polymers, such as polypropylene and polyethylene, glass, and carbon, is used. Although especially the addition 
ofa filler is not limited, 0- 30 %ofthe weight is desirable. 

[0031] Generally the electrolyte consists ofa solvenLand lithium salt (an anion and lithium cation) which dissolves in the solvent. As a 
solvent "iii^^S^iSHi^bwStei^tKylHHr^ butylene carbonate. Dimethyl carbonate, diethyl carbonate, gamma-butyrolactone. 

Methyl 'formate, methyl acetate, methyl propionate, ethyl propionate, 1, 2-dimethoxyethane, a tetrahydrofuran, 2.methyl tetrahydrofuran, 
Dimethyl sulfoxide, 1, 3-dioxolane, a formamide, di methyl formamide, Dioxolane, an acetonitrile, nitromethane, ethyl mono-glyme, 
TrialkyI phosphate (JP,60-23973/l), ti^imethoxy methane (]P,61-4170AX a dioxolane derivative (JP,62-15771/i and JP,62-22372A -) 
JP 62-108474/^ a sulfolane (JP,62-31959,A), 3-methyl-2-oxazolidinone (JP,62-44961/i), a propylene carbonate denvative (JP,62- 
290069^ ~) A 62-290071 official report, a tetrahydrofuran derivative (JP,63-32872A), Aprotic organic solvents, such as ethyl ether 
(JP 63-62166A) 1 and 3-propane ape ton (JP,63-102173A), can be mentioned, and these kinds or two sorts or more are mixed and used. 
As a cation of the li'thium salt which dissolves in these solvents For example, CI04-, BF4-, PF6-, and CF3 S03-, CF3 C02-, AsF6-, SbF6-, 
and 2 (CF3S02) N- B10CI102- (JP,57-74974,A) and 2 (1, 2-dimethoxyethane) CI04- (JP,57-74977,A), Low-grade aliphatic-carboxylic- 
acid ion (JP,60-41773A) and AIC14-, CI-, Br-, I- (JP,60-247265,A), the anion ofa chloro borane compound (JP,61-165957A), 4 phenyl 
boric-acid ion (JP 61-214376A) can be mentioned, and these kinds or two sorts or more can be used. Especially, they are LiCF3 S03, 
LiC104 and LiBF4 to the mixed liquor of propylene carbonate or ethylene Cabot, 1 and 2-dimethoxyethane and/, or diethyl carbonate. 
And/or LiPF6 The included electrolyte is desirable. Moreover, they are LiCF3 SOS, LiCI04, and LiBF4 to the mixed liquor of ethylene 
carbonate butylene carbonate, and diethyl carbonate. And/or, LiPF6 The included electrolyte is desirable. They are LiCF3 SOS, LiClQ4, 
and LiBF4 to the mixed liquor of ethylene carbonate, dimethyl carbonate, diethyl carbonate, methyl propionate, and ethyl propionate. 
And/or LiPF6 The included electrolyte is desirable. ^ • . » • , 

10032] although especially the amount that adds these electrolytes in a cell is not limited - the amount of positive active material or a 
negative-electrode active material, and the size ofa cell --**** for initial complements - things are made. Although especially the rate of 
a volume ratio ofa solvent is not limited, in the case of the mixed liquor of propylene carbonate, ethylene Cabot or butylene carbonate pair 
1 and 2-dimethoxyethane and/, or diethyl carbonate, 0.4 / 0.6 - 0.6/0.4 (the mixing ratio when carrying out the two ways of ethylene 
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carbonate and the butylene carbonate a rate 0.4/0.6-0.6/0. the mixing ratio when carrying out the two ways of 4, 1, and 2-dimethoxy ethane 
and the diethyl carbonate a rate 0.4 / 0.6 - 0.6/0.4) are desirable. Although especially the concentration of a supporting electrolyte is not 
limited, its 0.2-3 mols per 11. of electrolytic solutions are desirable. - , - . 

[0033] Moreover the following solid electrolytes can also be used besides the electrolytic solution. It is divided into an inorganic solid 
electrolyte and an organic solid electrolyte as a solid electrolyte. The nitride of Li, the halogenide, the oxygen acid salt, etc. are well known 
by the inorgamc solid electrolyte. Especially, Li3 N, Lil, Li5 NI2, Li3 N-Lil-LiOH, LiSi04, LiSi04-LiI-LiOH (JP,49-81899A), xLi3 P04- 
(1-x) Li4 Si04 (JP,59-60866AX Li2 SiS3 (JP,60-501731 A), a phosphorus sulfide compound (JP,62-82665A), etc. are effective. 
[0034] The polymer which contains a polyethylene oxide derivative or this derivative in an organic solid electrolyte (JP,63- 135447 A), The 
polymer containing a polypropylene oxide derivative or this derivative, the polymer (JP,62-254302,A and JP,62-254303/^ -) containing 
an ionic dissociation radical the mixture (the United States patent number 4,792,504, the United States patent number 4,830,939, and JP,62- 
22375,A ") of the polymer containing JP,63-193954A and an ionic dissociation radical, and the above-mentioned aprotic electrolytic 
solution JP,62-22376,A, JP,63-22375A, JP,63-22776A, JP,1-951 17,A, a phosphoric ester polymer (JP,6 1-256573 A), The macromolecule 
matrix material (the United States patent number 4, No. 822 or 70, the United States patent number No. 4,830,939, JP,63-239779 A, a 
Japanese-Patent-Application-No. No. 30318 [ two to ] official report, Japanese-Patent-Application-No. No, 78531 [ two to ] official report) 
which made the aprotic polar solvent contain is effective. Furthermore, there is also the approach of adding a polyacrylonitnle to the 
electrolytic solution (JP,62-278774A)- Moreover, how (JP,60-1768A) to use inorganic and an organic solid electrolyte together is also 

learned. ... , 

[0035] As a separator, it has big ion transmittance, and has a predetermined mechanical strength, and an insulating thin film is used. The 
sheet and nonwoven fabric which were built from organic solvent- proof nature and hydrophobicity from an olefin system polymer, a glass 
fiber or polyethylene, such as the poly pre pyrene, etc. are used. The range where the aperture of a separator is generally used as an object 
for cells is used. For example, 0.01-10 micrometers is used. Generally the thickness of SEPARETA is used in the range for cells. For 
example, 5-300 micrometers is used. 

[0036] Moreover other compounds may be added to an electrolyte in order to improve discharge and a charge-and-discharge property, i^or 
example a pyridine (JP,49- 108525 A), a triethyl FOSU fight (JP,47-4376A), Triethanolamine (JP,52-72425A), cyclic ether (JP,57- 
152684A), Ethylenediamine (JP,58-87777A). n-glyme (JP,58-87778,A), Hexalin acid TORIAMIDO (JP,58-87779,A), a nitrobenzene 
derivative (JP 58-214281 A). Sulfur (JP,59-8280A). a quinonimine dye (JP,59-68184A), N-permutation oxazolidinone and N and N- 
permutation imidalidinone (JP,59- 154778 A). Ethylene glycol dialkyl ether (JP,59-205167A), Quarternary ammonium saH (JP,60- 
30065A), a polyethylene glycol (JP,60-41773 A), A pyrrole (JP,60-79677A), 2-methoxyethanol (JP,60-89075A). A1C13 (JP,6 1-88466 A), 
the monomer of a conductive polymer electrode active material (JP,61-161673A), The triethylenephosphoramide (JP,61 -208758 A), 
Trialkylphosphine (JP,62-80976 A), a morpholine (JP,62-80977 A), An aryl compound with a carbonyl group (JP,62-86673 A), the crown 
ether (the physical review (Physical Review) B -) like 12-crown 4 42 **, 6424 pages (1990), hexamethylphosphoric triamide and 4-alkyl 
morpholine (JP,62-217575A), The bicyclic third class amine (JP,62-217578A), oil (JP,62-287580A), the fourth class phosphonium sah 
(JP,63-121268A), the third class sulfonium salt (JP,63-121269A), etc. can be mentioned. 

[0037] Moreover, in order to make the electrolytic solution into incombustibility, a halogen-containing solvent, for example, a carbon 
tetrachloride, and a 3 fluoridation ethylene chloride can be included in the electrolytic solution (JP,48-36,632A). Moreover, in order to 
give fitness to elevated -temperature preservation, carbon dioxide gas can be included in the electrolytic solution ( JP, 59- 134567 A)- 
[0038] Moreover, the electrolytic solution or an electrolyte can be included in the mixture of a positive electrode or a negative electrode. 
For example, the approach of including said ion conductive polymer and nitromethane (JP,48-36633A), and the electrolytic solution 
(JP,57-124870A) is learned. i- • au 

[0039] Moreover, the front face of positive active material can be reformed. For example, the front face of a metallic oxide is processed by 
the esterification agent (JP,55- 163779 A), or processing by the chelating agent by processing (JP,55- 163780 A), the conductive polymer 
(JP,58-163188A, 59-14274 official report), polyethylene oxide, etc. (JP,60-97561 A) is mentioned. Moreover, the front face of a negative- 
electrode active material can also be reformed. For example, preparing or (JP,58-1 1 1276A official report) processing an ion conductive 
polymer and a polyacethylene layer by LiCl (JP,58- 142771 A official report) etc. is mentioned. 

[0040] If it is the electronic conductor which does not cause a chemical change in the constituted cell as a charge collector of an electrode 
active material, it is good anything. For example, the thing which made the thing which made the positive electrode process carbon, nickel, 
titanium, or silver as an ingredient on the front face of aluminum or stainless steel else [, such as stainless steel, nickel, aluminum, titanium, 
and baking carbon, ], and the negative electrode process carbon, nickel, titanium, or silver as an ingredient on the front face of copper or 
stainless steel else '[/such as stainless steel, nickel, copper, titanium, aluminum, and baking carbon ], an aluminum-Cd alloy, etc. are used. 
Oxidizing the front face of these ingredients is also used. As for a configuration, a film besides the foil, a sheet, the thing netted and 
punched, a lath object, a porous body, foam, the Plastic solid of a fiber group, etc. are used. Although especially thickness is not limited, a 
1-500-micrometer thing is used. 

[0041] The configuration of a cell can apply coin, a carbon button, a sheet, a cylinder, an angle, etc. to all. The configuration of a cell is 
compressed into the configuration of a pellet at the time of coin or a carbon button, and the mixture of positive active material or a 
negative-electrode active material is mainly used. The thickness and the diameter of the pellet are decided with the magnitude of a cell. 
Moreover, when the configurations of a cell are a sheet, a cylinder, and an angle, on a charge collector, the mixture of positive active 
material or a negative-electrode active material is applied, (coat) dried and compressed, and is mainly used. A general approach can be used 
for the method of application. For example, the reverse roll method, the direct rolling method, the blade method, the knife method, the 
extrusion method, the curtain method, the gravure method, the bar method, a dip method, and the squeeze method can be mentioned. The 
blade method, the knife method, and the extrusion method are desirable. As for spreading, it is desirable to carry out the rate for O.MOOm/. 
Under the present circumstances, according to the solution physical properties of a mixture, and drying, the surface state of a good 
spreading layer can be acquired by selecting the above-mentioned method of application. Although the thickness, die length, and width of 
the spreading layer are decided with the magnitude of a cell, the thickness of a spreading layer is in the condition of having been 
compressed after dry, and especially its 1-2000 micrometers are desirable. 

[0042] The approach generally adopted can be used as a pellet, or desiccation of a sheet or the dehydration approach. Especially , it is 
desirable independent or to use hot blast, a vacuum, infrared radiation, far infrared rays, an electron ray, and a damp wind combining them. 
The range of temperature of 80-350 degrees C is desirable, and it is especially desirable. [ of the range which is 100-250 degrees C ] a 
nonaqueous cell - moisture content ~ the cell whole ~ 2000 ppm or less - desirable - a positive electrode - a mixture and a negative 
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electrode - it is desirable to make it 500 ppm or less in a mixture or an electrolyte, respectively in respect of cycle nature. Although the 
approach generally adopted can be used for a pellet or the method of pressing a sheet, a die-press method and its calender pressing method 
are especially desirable Especially press ♦* is 0.2 - 3 t/cm2, although not limited. It is desirable. The pressing speed of the calender 
pressing method has the amount of desirable 0.1-50m/. Press temperature has desirable room temperature -200 degree C. 
[0043] this - a mixture a sheet is rolled or folded, is crushed flatly, is inserted in a can, connects a sheet with a can electrically, pours in 
the electrolytic solution, and forms a cell can using an obturation plate. At this time, a relief valve can be used as an obturation plate. It may 
be equipped with the various insurance components known from the former besides a relief valve. For example, a fuse, bimetal, a PTC 
component etc are used as an overcurrent- protection component. Moreover, the approach, the gasket crack approach, or the obturation 
plate crack approach of making a cut in a cell can can be used for everything but a relief valve as a cure of an internal pressure nse of a cell 
can. Moreover, the circuit which built overcharge and the cure against overdischarge into the cell itself and the charge machine may be 
made to provide A metal and an alloy with electrical conductivity can be used for a can or a lead plate. For example, metals or those 
alloys such as iron, nickel, titanium, chromium, molybdenum, copper, and aluminum, are used. A well-known approach (electnc welding 
of an example, a direct current, or an alternating current, laser welding, ultrasonic welding) can be used for the welding process of a cap, a 
can, a sheet, and a lead plate. The compound and mixture which are known from the former, such as asphalt, can be used for the sealing 
compound for obturation. . 
[004.4]^Although-notJimited to especially the„appJicationj^th nonaque^us^clwgeaWebatt^^ it carnes in 

electronic equipmenCfoTexamplerX noteBoorcomputer; a pen input personal computer, a pocket 

(palm top) personal computer, A note type word processor, a pocket word processor, an Electronic Book player, a cellular phone. Carrying 
facsimile a cordless phon - a cordless handset, a pager, and a handy terminal - A pocket copy, a pocket printer, a headphone stereo, a 
video movie, A liquid crystal television, a handy cleaner, portable CD, a mini disc, an electric shaver, an electronic translating machine, a 
land mobile radiotelephone, a transceiver, a power tool, an electronic notebook, a calculator, memory card, a tape recorder, radio, a backup 
power supply, memory card, etc. are mentioned. In addition, as a noncommercial use, an automobile, an electric car, a motor, a luminaire, a 
toy, a game device, a load conditioner, an iron, a clock, a stroboscope, a camera, medical equipment (a pace maker, hearing aid, and a 
shoulder are also *'*♦* etc.), etc. are mentioned. Furthermore, it can use as the various objects for munitions, and an object for space. 
Moreover, it is also combinable with a solar battery. 
[0045] 

[Example] Although an example is raised to below and this invention is explained in more detail, unless the main point of invention is 
exceeded, this invention is not limited to an example. 

[0046] After dissolving 0.05, 0.1, 0.2, and 0.5g for an example 1 instantiation compound (I) or (4) in 50ml of water, 0.05g of powder of 
PVDF of 8 million is added for PTFE of number average molecular weight 500,000 to 5g or it, and water is added further, it is made 
100ml, and they are stirred and distributed at the rate of 500 rotations in 1 minute with a homogenizer. the distributed condition of 1 hour 
after any case - 0.05 % of the weight - "they are those with precipitate a little", 0.1, and 0.2 % of the weight - "fitness" and 05 % of the 
weight - "~ a little - ****(ing) - " ~ it was . 

example 2 example 1 - the same - an instantiation compound (1) or (4) - 0., after dissolving 1 and 0.2 in 50ml of water PTFE of number 
average molecular weight 500,000 5g (PTFE- 1 and an abbreviated name, further number-average-molecular-weight addition [ of 5 million 
0.2g ]:PTFE- 2 and an abbreviated name) - or ~ the same - PVDF After adding 5g O.lg of carboxyl methyl cellulose is added, water is 
added further and it is made lOOml, and in 1 minute, at the rate of 500 rotations, it stirs and they are distributed with a homogenizer. The 
distributed condition of 1 hour after was "fitness" 0.1 and 0.2% of the weight. 

[0047] the dispersion liquid prepared in the example 3 example 2 - using - a compression test machine - a mixture ~ the reinforcement of 
a pellet was measured. They are LiCo02 85 % of the weight and a graphite as positive active material. 9 % of the weight, acetylene black 3 
% of the weight, PTFE dispersion liquid (PTFE-1, PTFE-2), or PVDF dispersion liquid was added so that it might become 3% of the 
weight as each binder. Moreover, they are LiCoV04 82 % of the weight and a graphite as a negative-electrode active material. 4 % of the 
weight, PTFE dispersion liquid, or PVDF dispersion liquid was added so that it might become 4% of the weight as each binder. 0.4g of 
prepared mixtures was pressed, the pellet was produced, and those reinforcement was measured with the compression tester. Those results 
were shown in Table 1. as positive active material - nickel (OH)2, LiNi02, and LiMn 204 etc. ~ as a negative-electrode active material -- 
Cd (OH)2, a carbonaceous ingredient, and SnO and Sn02 etc. - the same result was obtained. 
[0048] 
[Table 1] 



No. 






mm. 






1 


1 


0.23; 


LiCoVO* 


PTFE-l 


46.2 kg/cm 


2 


4 


// 


// 




43.5 


3 


1 


ff 


ft 


PTFE-2 


47.3 


4 


4 


// 


ff 


tf 


45.1 


5 


1 


f/ 


ff 


PVDF 


42.3 


6 


4 


n 


ft 


ff 


39.2 


7 


1 




LiCoOz 


PTFE-1 


71.4 


8 


4 


ft 


/t 




69.7 


9 


1 


// 


ff 


PTFE-2 


72.2 


10 


4 


// 


ft 


tf 


70.6 


11 


1 


ff 


ff 


PVDF 


71.3 


12 


4 


ff 


ft 




69.8 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web cgi ejje 



3/23/04 



Page 8 of 10 



[0049] It is LiCo02 as example 4 positive active material. A scale-like graphite as an electric conduction agent 82% of the weight 12 % of 
the weight the positive-electrode pellet (ISmmphi --) to which compression molding of the mixture which mixed the dispersion liquid 
(PTFE-1) produced in the example 2 as a binder so that a binder might become 6% of the weight was earned out O.lg was enough used as a 
positive-electrode ingredient after dehydration at the far-infrared heater all over the dry box (dew-point-40-70 degree C dry air) for 150- 
degree C about 3 to 4 hours. They are LiCoV04, SnO, or Sn02 as a negative-electrode active material. A scale-like graphite as an electric 
conduction agent 82% of the weight as a binder 12% of the weight the negative-electrode pellet (Bmmphi -) to which compression 
molding of the mixture which mixed the dispersion liquid (PTFE-l, PTFE-2, PVDF) produced by the same approach as an example 2 so 
that it might become 6% of the weight was carried out 0.020g was enough used as a negative- electrode ingredient after dehydration at the 
far-infrared heater all over the same dry box as the above. The charge collector welded the forward negative-electrode can to the com can, 
and the network of SUS316 of 80- micrometer thickness was used for it. as an electrolyte ~ one mol/1. LiPF6 (the amount mixed liquor of 
isochore of ethylene carbonate and diethyl carbonate) - 250microl. ~ it used, and further, as a separator, using a microporous 
polypropylene sheet and a microporous polypropylene nonwoven fabric, the nonwoven fabric was infiltrated and the electrolytic solution 
was used. And a coin mold lithium cell like drawing 1 was produced all over the same dry box as the above. 

[0050] drawing 1 ~ setting - a negative electrode - a mixture - between the positive -electrode case 6 where a pellet 2 is enclosed between 
the negative-electrode obturation plate 1 and a separator 3, and has a charge collector 5, and a separator 3 - a forward negative electrode - 
a mixture - the pellet 4 is enclosed and the gasket 7 is formed between the rim of the negative-electrode obturation plate 1, and the nm of 
the positive-electrode case 6. this lithium cell - 0.75 mA/cm2 a constant current consistency - LiCoV04 - 4.0-1. 8V, and SnO and Sn02 
*♦** - the charge and discharge test was performed in 4.2-2.7V. All trials were begun from charge. The result of those charge-and- 
discharge experiments is shown in Table 2. The cycle nature shown in this table, it expressed with the discharge capacity rate of change 
after 10 cycles (value which **(ed) the discharge capacity decrement after 10 cycles by the discharge capacity of 1 cycle eye). 
[0051] 
[Table 2] 

3c2 



No. 












1 


1 


PTFE-1 


LiCoVO* 


480 mAh/g 


0.15 


2 


// 


ff 


SnO 


540 


0.06 


3 


// 


ff 


SnOz 


499 


0.05 


4 


4 


PTFE4 


LiCoVO* 


475 


0.17 


5 


ft 


ff 


SnO 


525 


0.07 


6 


fi 


ff 


SnOz 


485 


0.06 


7 


1 


PTFE-2 


LiCoVO. 


480 


0.13 


8 


// 


ff 


SnO 


542 


0.05 


9 




ff 


SnOz 


498 


0.04 


10 


1 


PVDF 


LiCoVO* 


485 


0.15 


11 


ft 


ff 


SnO 


545 


0.06 


12 


ft 


ff 


SnOz 


500 


0.05 


13 


4 


PVDF 


LiCoVO, 


475 


0.17 


U 


ff 


tf 


SnO 


520 


0.07 


15 


ff 


ff 


SnOz 


490 


0.06 


16 


5 


PTFE-1 


LiCoV04 


458 


0.18 


17 




PVDF 


ff 


465 


0.19 



[0052] As an example 5 negative-electrode active material, it is LiCoV04. Or in addition, water was kneaded as a medium and the slurry 
was produced so that it might become 4% of the weight using SnO about the PVDF dispersion liquid which were mixed 86% of the weight 
at a rate of 6 % of the weight of scale-like graphites, and 3 % of the weight of acetylene black, and produced each in the example 2 as a 
binder further. This slurry was applied to both sides of copper foil with a thickness of 18 micrometers by the extrusion method, and can-ied 
out compression molding with the calender press machine after desiccation, it cut to predetermined width of face and die length, and the 
band-like negative-electrode sheet (the amount of active materials : LiCoV04 2.2g and SnO 1.6g) was produced. The thickness of a 
negative-electrode sheet was 124 micrometers. As positive active material, it is LiCo02. 87% of the weight, 3 % of the weight (PTFE-1) of 
PTFE distribution objects and 1 % of the weight of sodium polyacrylate further produced in the example 2 as a binder were added 6 % of 
the weight of scale-like graphites, and 3 % of the weight of acetylene black, and water was pressed [ the slurry which kneaded as a medium 
and was obtained was applied by the approach same to both sides of aluminium foil with a thickness of 20 micrometers as the above, it was 
dried, and ] and cut. And the 220-micrometer band-like positive-electrode sheet (the amount of active materials: a negative electrode 
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LiCoV04 2 2g and SnO 8.4g) was produced. After [ the above-mentioned negative-electrode sheet and a positive-electrode sheet ] carrying 
out spot welding of the lead plate of nickel and aluminum to an edge, respectively, dehydration desiccation was carried out in the dry air 
not more than dew-point-40 degree C for 150-degree-C 2 hours. Furthermore, the laminating was carried out m the order of a dried 
[ dehydration ] positive-electrode sheet (8) fine porosity polypropylene film separator (Celgard 2400), a dned [ dehydration ] negative- 
electrode sheet (9) and a separator (10), this was involved in, and it wound around the curled form by the opportunity. 
[0053] It contained with the iron closed-end cylindrical cell can (1 1) which serves this winding object as a negative-electrode terminal and 
which performed nickel plating. Furthermore, it is one mol/1. as an electrolyte. LiPF6 (2:2:6 capacity mixed liquor of ethylene carbonate, 
butylene carbonate, and dimethyl carbonate) was poured into the cell can. the cell lid (12) which has a positive-electrode terminal - a 
gasket (13) ~ minding -- the cylindrical cell was produced in total. In addition, the positive-electrode terminal (12) connected beforehand 
the positive-electrode sheet (8) and the cell can (11) with the negative-electrode sheet (9) with the lead terminal. The cross section of a 
cylindrical cell was shown in drawing 2 . In addition, (14) is a relief valve. For charge-and-discharge conditions, a negative electrode is 
LiCoV04. At 4.0-1. 8V, and SnO, they are 4.2-2.7V, and 1 mA/cm2 then. It carried out. The result is shown in Table 3. Moreover, in SnO, 
the standard deviation of those sheet weight is shown in Table 2 as a negative-electrode active material. 
[0054] 



No. 












1 


1 


LiCoV04 


450 nAh/g 


0.12 


2X 


2 




SnO 


495 


COS 


2 


3 


4 


LiCoVO* 


455 


0.14 


2.5 


4 




SnO 


475 


0.O4 


2 



[0055] without it uses a dispersant in example of comparison 1 example 3 -- a positive electrode ~ a mixture and a negative electrode ~ the 
pellet of a mixture was produced and the same experiment as an example 3 was conducted. The result is shown in Table 4. 
[0056] 
[Table 4] 

a4 



No. 




SIMS 




-<\^'^ \-m. 


1 


0.2% 


LiCoVO* 


PTFE (*3) 


1.9 kg/cB 


2 


M 




PVDF (') 


7.8 


3 


Jf 


LiCoOi 


PTFE (') 


2.5 


4 


M 


fr 


PVDF (') 


14.4 



[0057] example of comparison 2 example 3 -- setting a positive electrode - the dispersant of a mixture (active material: LiCo02) -- 
PTFE (number average molecular weight 500,000) and a negative electrode - the same test was carried out for the dispersant of a mixture 
(active material: LiCoV04) using the fine particles of PTFE (number average molecular weight 500,000) and PVDF. The result is shown in 
Table 5. 
[0058] 
[Table 5] 

3t5 



No. 








1 
2 


PTFE (tt) 
PVDF 


445 nAh/g 
455 


0.25 
0.23 



[0059] example of comparison 3 example 4 - setting -- a positive electrode ~ a mixture - as an active material ~ LiCo02 It used, and the 
dispersant was transposed to the PTFE RATTEKUSU water dispersion of number average molecular weight 5 million, the mixture was 
prepared, extrusion molding of the mixture was carried out, it was stuck to aluminium foil by pressure, and the positive-electrode sheet was 
produced, a negative electrode - the mixture was transposed to N-methyl pyrrolidone solution of PVDF, prepared the mixture, using SnO 
as an active material, applied it to copper foil, and produced the negative-electrode sheet. The standard deviation of those sheet weight is 
shown in Table 6. 
[0060] 
[Table 6] 
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as 



No. 










1 


LiCoVO, 


455 MAh/g 


0.12 


5% 


2 


SnO 


490 


0.03 


5 



[Effect of the Invention] By using the dispersant of this invention, the chemical cell of the repeatability of cheap and high manufacture, a 
high discharge capacity, and good cycle nature can be obtained. 



[Translation done.] 
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